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RUSSIAN AGENCY 
ON PATENTS AND TRADEMARKS 

(12) SPECIFICATION OF INVENTION 

TO RUSSIAN FEDERATION PATENTS 

METHOD OF PREPARING GEL-LIKE MATERIAL FOR PLASTICS OF SOFT 
TISSUES 

ABSTRACT 

FIELD: medicinal polymers. SUBSTANCE: gel-like material containing 1.0- 8.0 wt % of 
acrylamide/methylene-bis-acrylamide copolymer (from 100:0.5 to 100:5.0) and 92.0-99.0 wt % of weakly 
alkaline water with pH 6.9- 8.5, level of permanganate oxidability up to 1 mgO/l and level of bromination 
capacity not higher than 3.0 mgBr/l is prepared by copolymerization of acrylamide with methylene-bis- 
acrylamide in aqueous medium at pH 9.0-9.5 in presence of peroxide polymerization initiator. Reaction 
mixture is incubated for 2 to 24 hr at 20 to 90 C and then 2-4 hr at 100-105 C. Upon implantation of this 
material, there is lack of marked inflammatory response and, in later phases, sclerotic phenomena and 
intergrowth of implant are not observed, while homogeneous structure is preserved. EFFECT: improved 
biological compatibility. 3 cl, 1 dwg 

DESCTRIPTION 

The invention relates to medicine and is intended for the use in surgical practice for 
plastics of soft tissues. 

. . . { "Background of the invention "part follows) 

The main task, for the solution of which the proposed invention is aimed, resides in the 
preparation of a material in the form of a gel made on the basis of an acrylamide copolymer and 
which is suitable, according to its biological and physicochemical properties, for use as a gel for 
the plastics of soft tissues. 



The set task is resolved by that the material is provided in the form of a gel for the 
plastics of soft tissues containing a polyacrylamide and a liquid medium, wherein as said 
polyacrylamide it contains acrylamide and methylene-bis-acrylamide copolymer at a mass ratio 
100 : 0.5 - 5.0; and, as said liquid medium, it contains weakly alkaline water at the following 
ratio of the components, in mass %: 

Polyacrylamide 1:0 - 8.0 

Water 92,0 - 99.0 

and has a pH of 6.9 - 8.5, a level of permanganate oxidability not higher than 1.0 mg O 
per liter and a level of bromination not more than 3.0 mg Br per liter. 

For plastics of subcutaneous connective tissue the gel-like material contains, preferably, 
the following ratio of the components, in mass %: 

Polyacrylamide 1.5-2.5 
Water 97.5 - 98.5 

For plastics of muscle and glandular tissue the gel-like material contains, preferably, the 
following ratio of the components, in mass %: 

Polyacrylamide 4.0 - 8.0 

Water 92.0 - 96.0 

The set task is also resolved in that a method is provided for preparing a water-containing 
polyacrylamide gel material for plastics of soft tissues in which, according to the invention, 
copolymerization of acrylamide with methylene-bis-acrylamide in water medium at pH 9.0 - 9.5 
in the presence of a peroxide polymerization initiator is carried out; the reaction mixture being 
incubated at t = 20 - 90°C for 2-24 hours and then at t = 100 - 105°C for 2 - 4 hours. 

Ammonium persulfate in an amount of 0.0006 - 0.03 mass % or hydrogen peroxide in an 
amount of 0.1 - 0.3 mass %, or both components at any ratio in amounts not exceeding the 
mentioned ones may be used as the polymerization initiator. 

In order to provide pH of the reaction mixture, as water, used is water treated by a 
method of electrolysis. 

The essence of the invention is illustrated by graphic materials (see the drawing) on 
which IR-spectrum (infra-red spectrum) of the proposed gel material made in the area of 4000- 
200 cm' 1 is presented. 



The essence of the invention consists in that, first of all, the components forming the 
polymer and their quantitative ratio, and the liquid medium and quantitative ratio of the polymer 
with the liquid medium providing the necessary density and the material consistence have been 
experimentally selected; secondly, the conditions of preparing the gel material which according 
to its physicochemical and biological properties is suitable for carrying out plastics of soft tissues 
have been also selected. 

The reaction of copolymerization of acrylamide and methylene-bis-acrylamide is known 
(USSR, Author's Certificate No. SU 1105767). In the process of polymerization a cross-linked 
polymer is formed the structure of which depends on the synthesis conditions, quantitative ratio 
of reagents, qualitative composition of polymerization initiators and temperature conditions. 

Due to the reaction mixture incubation in two stages - at first at more lower, and then at 
more higher temperatures, the proposed method permits to decrease the amount of unlinked 
amino groups (NH 2 radicals) in the polymer what is confirmed by IR-spectrum of the proposed 
gel-like material presented on the drawing. 

Besides that, it has been shown by pathomorphological studies that the one-stage 
incubation of the reaction mixture only at t = 30 - 90°C or only at t = 100 - 105°C leads to the 
preparation of gel having a level of permanganate oxidability from 2.0 to 5.0 mg O per liter and a 
level of bromination from 3.0 to 5.0 mg Br per liter. When such a gel was administered to rats, 
the inflammation reaction and tissue sclerosis, as well as accelerated gel resorption were 
observed. 

The proposed method permits also to exclude the stage of washing off the prepared 
material from toxic initial monomers, since the concentration of initial components and the 
conditions of polymerization permit to prepare gel containing no non-reacted monomers, what is 
confirmed by the results of the test of final product. 

. . . {Some specific material parameters are given) 

The gel of the present invention is prepared as follows. 

Bi-distilled water subjected to electrolysis at the voltage of 220V and the current of 6A 
and having pH of 9.0 - 9.5 after the electrolysis treatment is used for the preparation of the 
reaction mixture. Water solution of acrylamide and methylene-bis-acrylamide at mass ratio to 
each other of 100.5 : 0.5 - 5.5 is prepared, the total mass of the starting monomers in the solution 
being 1.0 - 8.0 %. By varying the amount of starting monomers in the solution, gels of different 



density and elasticity are obtained. Polymerization initiators, and namely, hydrogen peroxide in 
an amount of 0.1 - 0.3 mass %, or ammonium persulfate in an amount of 0.0006 - 0.03 mass %, 
or their mixture at any ratio and amount not exceeding the sum of their maximum values are 
introduced into the obtained solution. The ready-made reaction mixture is filtered through 
bactericide polymer filters (type F8273, product of Sigma (USA) having the pore size 0.45 mm 
CA/CN) and, in a stream of nitrogen, is poured into glass vials in a required volume. The vials 
are hermetically sealed and placed for incubation at t = 20 - 90°C for 2-24 hours and then the 
temperature is increased to 100 - 105°C and the incubation is further carried out for more 2-4 
hours. 

With the availability of hydrogen peroxide in the incubation medium said hydrogen 
peroxide transfers into water and ozone which sterilizes the final product. However, for the 
safety, the prepared gel is subject to sterilization by autoclaving (t = 120°C, p = 1.2 atm) for 30 
minutes. 

The prepared material has the following physicochemical characteristics: 
External appearance Colorless gel 

Index of refraction 1.328 — 1.360 

Density 0.9-1.2g/cm 3 
pH 6.9-8.5 
Content of acrylamide monomers absent 
Content of methylene-bis-acrylamide monomers absent 
Level of permanganate oxidability 0.2 - 1 .0 mg O per liter 

Level of bromination not more than 3.0 mg Br per liter 

The sanitary-chemical tests of the proposed material were carried out. 

The tests have established that the material proposed for plastics of soft tissues does not 
cause tissue reaction, organism sensibilization; it is not mutagenous and does not cause 
dystrophic or necrotic changes; and it is recommended for endoprosthesis and for contour 
plastics. 



The preparation of the proposed material is illustrated in the Examples of the concrete 
embodiment. 

. . . {Specific Examples follow} 

CLAIMS 

1 . A method of preparing a gel-like material for plastics of soft tissues by 
copolymerization of acrylamide and methyl-bis-acrylamide in an aqueous dispersed medium in 
the presence of a peroxide polymerization initiator with holding a reaction mixture during a 
period of time for cross-linking a copolymer, characterized in that the copolymerization is 
carried out when incubating the reaction mixture at t = 20 - 90°C for 2-24 hours and then at t = 
100 - 105°C for 2-4 hours, ammonium persulfate and/or hydrogen peroxide in an amount of 
not more than 0.3 mass % being used as said initiator of copolymerization, and water subjected 
to electrolysis being used as said aqueous medium, the starting ratio of components of 
acrylamide and methylene-bis-acrylamide being 100 : 0.5 - 5.0 mass parts. 

2. A method according to claim 1, characterized in that ammonium persulfate is used in 
an amount of 0.0006 - 0.03 mass %. 

3. A method according to claim 1 , characterized in that hydrogen peroxide is used in an 
amount of 0.1 - 0.3 mass %. 
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(54) CTOCOB nOJIYHEHHil FEJIEOEPA3- 
HOrO MATEPHAJ1A RJ1% I1J1ACTHKM 
M5CTKHX TKAHEH 

(57) Cnoco6 nojiyMeHns MaTepnajia b BHfle 
renfl, coflepxamero 1,0-8,0 Mac.% conara- 
M epa axpHJiaMHfla h MerajieH-6HC-aKpHjiaMHna 



npn hx MaccoBOM cooTHomeHHH 100:0,5-5,0 h 
92,0-99,0 Mac.% h cjia6omejio*iHOH bohh. 
MMeer pH 6,9 - 8,5, ypoBera> nepMaBraHaHT- 
hoh oKHCJiaeMOCTH He BHme 1,0 mtO/ji h 
6poMHpyeMOCTH He Bume 3,0 MrBr/ji. r$m> 
nojiy^aicrr uyTeM conoOTMepH3auHH axpmiaMH- 
fla c MerHJi-6HC-aKpHJiaMHflOM b bohhoh cpene 
npn pH 9,0 - 9,5 b npHcyTCTBHH nepoKcmmoro 
HHHmiaTopa nojiHM epia 3anHH . PeaxuHOHHyK) 
cMea> HHKy6npyioT npn t « 20 - 90°C b 
Te^eHHe 2 - 24 m h 3aTeM npn t = 100 - 
1 05°C b Te^eHHe HManaHTaTa, coxpaHflerca 
roMoreHHas cxpyKTypa. 2 3.n.<tK™> 1 hji. 
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H3o6peTeHHe othochtch k MeflHUMHe h 
npeflHa3HaMeH0 misi HcnoJib30BaHHfl b xwpyp- 
rHMecKOH npaxraxe JUia miacraxH MarxHx 
TKaHeu. 

B MeflHUHHCKOH npaXTHKC AaBHO CTOHT 

npo6jieMa noJiyHemia HCxyccrBeHHbix MaTepw- 
anoB fljifl 3aMememifl matxhx TxaHew npn 
miaCTHKe rpyOTMX :xeJie3, MHineMHOM tkshm h 
noflxoatHOH KJieTMaTKH, flocraTOMHO flemeBHx h 
npocrax b H3TOTOB ji chhh , h oojiaAaiomnx 

Heo6xOOTMMMH (J)H3HKO-XHMHMeCKHMH (Olipefle- 

xieHHafl iuiOTHOCTb h xhmhh ecxas hh epTHOCTb , 
cnoco6HOcn> k ycaflKe hjih Ha6yxaHHK> nocjie 
noMemeHHH b opraHH3M) h 6HOJiorHHecxHMH 
(6HOJiorHMecxas HHepTHoexb, b m acrH octh , 
OTcyTCTBue peaxmiH OTTopaceHHfl hjih hhoh 
TKaHCBOH peaxuHH) CBOHCTBaMH. KpoMe TOIX), 
MaTepnaji AOJuxeH HMerb (Jx>pMy, yAo6Hyio ajis 
BBefleHHfl ero b 3KeJie3Hcryio hjih Mwmerayio 

TKaHB C MHHHMaJIbHHMH Tp3BMaMH AJ1S 

opraHH3Ma nauneHTa. 

H3BecreH MaTepnaJi (naTeHT CIIIA N 
5,282,857) b bhac bootofo rejis, coAepscamero 
no MemnieH Mepe 70% upon 3 bo ahhx ue^uno- 
jio3bi, thkhx xax MeTHJmeJUIK)JI03a, OTHJIHeJI- 
jnojio3a, rropoKCH3THJiuejiJiiojio3a h Apyrax 
npoH3BOflHbix, KOTopHH npeAJiarae-rcs juix 
npoTe3HpoBaHHs mhtkhx TxaHen rpyOT hjih 

flUniHHKOB. 

OAnaxo 6am>inoe xojnryecrBO (He MeHee 
70%) cHHTeTHMecxoro MaTepnajia b mae He 
no3BOJLaeT n phm en&Tb ero b Sojibiohx o&beMax 
(6ojn>me 5-10 mji), Tax xax no flanHHM 

MOCKOBCXOH MeflHUHHCKOH axaAeMHH HM. 

PLM.Ce^eHOBa (Aajiee MMA) nojiHMepHwe 
MaTepwajiH Ha ochobc ueJunojio3w bm3mb3iot 
BOcnaJiHTejibHyio cxjieponfMecxyio peaxmoo 
(cm. 3aKJUOMeHHe N 1 MMA) . 

H3BecrH0 npHMeHeHne 3%-hopo nojiaxpn- 
jiaMHOToro rejifl (aBTopcxoe . cBHAerejibCTBO 
CCCP N 1697756) ajia b ocn o jih eHH-9 ofoeMa 

rOJIOCOBOH CBS3XH. 

OflHaxo ocyn^ecrBHTb Taxoe npHMeHeHne 
HeB03MoacHO, nocxojibxy He H3BecreH cocraB 
nojiHMepa h cnocofi ncvryMeHHfl rejin. B Toace 
BpeMfl H3BecTHo, HTO 6HOJiorHHecxafl aXTHB- 
hocti> h cooTB eTCTB eHH o 6HOJiorHMecxas HHep- 
THocrrb nojiHaxpHJiaMHflHoro rejifl uennxoM h 
nojiHOCTbio 3aBMCflT ot cocraBa o6pa3yK>mHx 
ero MOHOMepoB h cnoco6a ero nojiyMemis. 

OcHOBHaa 3anaMa, na perueHHe xoTopofi 
HanpaBJieHO npeAnaraeMoe H3o6pereHHe, 3a- 
xjiiQMaeTCfl b co3flaHHH MaTepnajia b bhac rejis, 
BMnojiHeHHoro Ha ochobc conojmMepa axpHJia- 
MHfla h npMroflHoro no cbohm 6wojiorHMecxHM 

H 0>H3HXO-XHMMMeCXHM CB0MCTB3M JXJIS HCHOJIb- 

30BaHHfl b xaMecTBe TaxoBoro jxna njiacraxH 
MflrxHX TxaHeii. 



nocraBJjeHHasj 3aaaMa peiuaeTca TeM, mto 
npefl/iaraeTCfl MaTepHa/i b BHfle rejja jsjih 
njiacrMXH MsirxMX TxaHen, coAep^xamHM hojih- 
axpwjiaMHfl h acHAxyio cpefly, xotophh, 
comacHo H3o6peTCHHio, coflcpaarr b xaMecrBe 
nojinaKpHJiaMHjaa conojiHMep aKpnjiaMHua m 
MeTHJieH-6MC-axpHJiaMHjia b MaccoBOM cootho- 
iiichhh 100:0,5- 5,0, b xaMccrnc ^M^Koii cpoata 
- ana6o inejioMHyio noay, npH cncxiytouicM 
cooTHomeHHH xomhohchtob, Mac.%: 
TlojiHaxpHJiaMHaa 1,0-8,0 
Boflw 

92,0-99,0, 

h HMeeT pH 6,9-8,5, ypoBeHb ncpMaHranaTMOii 
oxHCJiaeMOCTH He Bume 1,0 mfO/ji, h ypo»CHb 
6poMHpyeMOCTH He Bbime 3,0 MrBr/ji, 

JXjw nJiaCTHXH noiixoxcHOH xjieTMaTXH 
reJieo6pa3HbiH MaTepnaji coflepatHT npexinoMTH- 
TejibHO cjiejryiomee cooTHoineHHe xoMnoHeHTOB 
b Mac.%: 

nojraaKpHJiaMHfl 1 ,5-2,5 

BoflH 97,5-98,5 
JXjis. miacTHKH mbuqchhoh H 3CeJie3HCTOH 
xxaHH MaTepnaji coflepaaiT npezmo^THTejibHO 
cjieflyTon^ee cooTHomeHne komhob eHTOB b 
Mac.%: 

IloJiHaxpHJiaMHfl 4 ,0-8 ,0 

Boah 92,0-96,0 

IlocTaBJieHHaa 3aAaMa pemaercH Taxxe 
TeM, mto npewio^eH cnoco6 nojiy^eHHs 
MaTepHajia ajus miacTHKH mstxhx TxaHen b 
BHAe BOAOCOAepxamero nojmaxpHJiaMHAHoro 
rejifl , b xoropoM , corjiacHO H3o6peTeHHio , 
npOBOAflT conojiHMepH3auHK) axpHJiaMHAa c 
MerHJieH-6HC-axpHJiaMHAOM b boahoh cpeAe npn 
pH 9,0-9,5 b npHcyTCTBHH nepoKCHAHoro 
HHHUHaTopa nojiHMepH3am4H, npn stom peax- 
nHOHHyio CMecb HHxy6HpyTOT npn t = 20-90°C 
b Te^eHHe 2-24 ^acoB h 3aTeM npn t = 
100-105°C b Te^eHHe 2-4 MacoB. 

B xaMecrBe HHHUHaTopa nojmMepH3arpra 
6epyr nepcyjib(J>aT smmohha b xojnanecTBe 
0,0006-0,03 Mac.%, hjih nepexncb BOAopoAa b 
k ojihm ecra e 0,1-0,3 Mac.%, hjih 06a kombo- 
HeHTa b jno6oM cooth oibchhh b xojiHMecTBe, 
He npeBHinaromeM yxa3aHHHe. 

Una. o6ecneMeHHfl pH peaxuHOHHOH CMecn 
b xaMecrBe boaw Hcnojib3yiOT BOAy> o6pa6o- 
TaHHyio MeroAOM anexTpojiMa. 

CyiAHOCTb H3o6peTeHHfl noHCuaerca rpacJ)H- 
MecKHMH MaTepnajiaMH (cm. Mepreac), Ha 
xoTopbix npeAcraBJieH HK-cnexTp (HH4)paxpac- 
HbiH cnexTp) npeanaraeMoro re/ieBoro MaTepH- 
ajia, BbincuiHeHHHH b o6jiacTH 4000-200 cm" . 

CymHocrb H3o6peTeHHA 3axjnoMaercfl b 

TOM, MTO, BO-nepBHX, 3KCnepHM eHTaJIbHM M 

nyTeM noAo6paHU o6pa3yioiAHe nojiHMep xom- 

nOH€HTbl H HX XOJlHMeCTBCHHOe COOTHOUieHHe; 
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acHweaH cpena h xbJiHiecTBeHHoe coothodj emi e 

Heo6xojtfiMyK> n^axHOcn, b xoHCHcreHumo 
MaxepH^ai bo-bto PM x, noaoopaHH ycnonu. 
noJiyMeHHS reneBoro MaTepnaaa, xoroptM no 

CBOHCTBaM npHnwea nn« ocymecxB/ieHHS, mia- 

CTHKH . MHTKHX TXaHefi. „ 

PeaxuHfl cono^HMepHsaunH sxpHaaMHna h 
MenuieH-eHC-axpimaMHna HSBecroa (CCCf, 
Ac N 1105767). B nponecce nojmMepHsauHH 
oopaayerca ceTManau nojmMep, crpyxTypa 

KOTOPOIX) 33BHCHT OT yCJlOBHH CHHTe3a: XOJ1H- 

1 ecrB eHH oro coorHomeHHa pearenroB, x3Mecr- 
BeHHoro cocrasa hhhhh3topob nojiHMepn3amm 
h TeMnepaTypHoro pexHMa. < omra 
npeiaraeMBra cnoco6 sa cner HHxy6a«HH 
peaxuHOHHOH cm ecu b «Be cramm - CHaMajia 
™ ta.ee hhsxhx, a aaxew npa ooaee bhcoxhx 
reMneparypax - no3BO*aer yMeiamHTb xoaH- 
HecrBO HecBflsanHHX aMHHorpynn (NH 2 paaH- 
k3Jiob) b no^HMepe, <rro OTep^aerc* 
npencraBJienHBiM Ha Heprexe rpacpuxe. HK- 
cnexTpoM npe^araeMoro reaeoopaanoro Maje- 
pnajia (MaTepna* awep»nr 5 /» 
o^TaKpH.aM^a, rae na 100 Mac. .acre* 
axp^aMHfla npHxojmrca 2 Mac. nac-n. mcth- 
iTxpH^a, > 95% aiaoo m« 
bobu, HMeer P H 8,0, ypoBem, nepMaHranaTHOH 
o^eMoc™ 0,2 MiO/a, ypoBem, SpoMMpye- 
Mocra 0,5 mt Br/a, h ncwiy^eH d P h HHxy6anHH 
hSShoh cm ecu npn t = 60'C b xe^eHHe 12 
ScoT a 3 a T eM n P H t = 1WC eme 3 ««. 
Kax bhoto h3 3Toro cnexTpa, b hcm 
noaoaa 1620^, ^™™ e 
rSopMai^oHHHe zaaefeinu NH paflnxa- 
ao." h 3200 cm h 3600 cm \ orBe^nme 
3a B^enTHwe Ko^anHfl stthx panHKa^oB. 3ro 
CBHfler^BCTByer o tom, mto b crpyxrype 
nozlepa coaepxanne ac**** 
kjuiob cocraBJiser He 6oiiee 1% or oomero 
KOJimecTBa cpyHKUHOEajrbHHX rpynn. 

Kpowe -roro, naTOMopcixwionreecxHMH hcc- 
jqJu--*- 6buio noxaaaHO (cm. 
N 2 MMA), hto oflHocra^HHaa 1^ 

peaXDHOHHOH CM eCH TOJlbXO npn t - 3U-9U ^ 
ST^BKO n P H t -100-105-C HPHBOBHT K 

nojiy^eHHio re**, HMewmero ypoBenb nepMaH- 
raH aVHOH oKMCiiaeMOCTH or 2,0 «o ,5.0 mtO/j 
h yposenb 6poMH P yeMOcra or 3,0 noJ),u 
MrBr/*. np« BBeaeHHH raxoro re*a xp H caM 
HaojiioflajiH BOcnajiHTeabHyio peaxiwuo h CKJie- 
po^BaHHe TxaHH, a Tax*e ycxopeHHyK) 

VU tSXt cnocoo no3BO J1 aer .ax.e 

HCKJIKJMMTb CTaflHK, OTMblBKH nO^MCHHOPO 

MaxepH^a or toxchmhhx ""^"^^"^ 
poB, nocKOJibxy KOHueHTpauwa H cxo fl Hbix 
xoMHOHeHTOB h vc^OBHa n P OBe fl eHHa no^HMe- 



pnaaUHH no3BonaioT nojiy^HTb . rent, He 
coflepjxamHM HenpopearapoBaBinHX MOHOMepoB , 
mto DOflTBepxaaerca pesyjibTaTaMH ncnwTaHHH 
KOHeiHoro nponyxTa. 

H3BecreH no^HaxpanaMiWHMii rejii (Mex- 
flyaapoflHaa aaaBxa WO 81/01290) w* 
HsroroBJiemia xpycranHxa rjiaaa, coaepacamMH 
11 0 Mac.% conoOTMepa axpHJiaMiifla h 
M eTHJieH-6HC-axpmiaMHfla, bsstthx b MaccoBOM 
cooTHomeHHH 100:2,26, h 89 Mac.% (pnaHOJio- 
rHiecxoro pacTBopa. 

Cnoco6 noJiyMemifl Taxoro rejia (MexayHa- 
ponHafl aaaBxa "WO 81/01290) coctoht b tom, 
mto npoBonaT nOJIHMepH3aHHK> pacrBopeHHHX 
B <pi,3HO^onwecxoM pacraope axpiwaMHfla h 
M eTHJieH-6HcaxpjwaMHna b npHcyTCTBira hhh- 
uHaTopoB nojraMepHsauHH, ohhhm hs xoropnx 
«B^aeTca TeTpaMeTHJi3THJienaHaMHH, c nooie- 
™omeH otmhbkoh xoHeMHoro nponyxTa OT 
HenpopearapoBaBiinix mohom epoB . nojiHMepH- 
3 an»K» npoH3BOH3T b OHHy craHHio. 

nonyieHHHH TaxHM chocooom rem. He 
npnroneH jyia ncncwibaoBaHHa ero b xa^ecrse 
MaTepnana flJia njiacmxa MarKHX TxaneH, 
nocxojaxy b cjiencrBHe oflHocraHHimoro npo- 
necca ncwiHMepHaauHH conepacHT CBo6oaHwe He 
CBaaaHHHe NH 2 panHKajm, or xoto P hx 
33BHCHT ero 6HOJiorHMecKaa axraBHOcn, h 

KOJIHMeCTBO XOTOPBIX 33BHCHT OT COCraBa 

peareHTOB h TeMnepaTypnoro pexima nponecca 

ncuiHMepH3amra. 

KpoMe Tore, ncnoJiMOBaHHe b xaMecrae 
HHHUHaropa nojnmepHaamJH TerpaMeTHJieHOT- 
aMHHa Taxxe orpunaTejibHO cKasMBaerca na 
KaMecrae rejia xax MaTepnajia ana nJiacnnoi 
TK3HeH BOieflCTBHe Toro, mto b CTpyKType 
Mo^exyjiw nomiMepa ocrarorca bwdotchhhmh 
MH 3 rpymm, xoropue raxxe orpnuaTejibHO 
BjmaiQT na TxaHeByio peaxoyno °P™Ma, 
BHSUBaa (PH6D03 TX3HH (cm. SaxjnoM. MMA). 
njia nojryMeHHa npeiuiaraeMoro rena 6epyr. 
. AxpaJiaMHn: C3H5NO, moji. Maces 71.08, 
6ejlH ii xpHcrajuiBMecxmi nopomox 6e3 ssnaxa; 
xeMneparypa imaB^emia 84,5'C; npoH3BOflCTBO 
cpnpMH Sigma (CI1IA), npHroOT W« 
6HOMenHmfflcxHX uejien; 

- MeraneH-OHC-axpHJiaMiin: C7H101N2U2, 
MOn . Macca 154,16, 6^*™ xpHcrajuiJmecxHH 
nopomox 6e 3 sanaxa; wMncpmypa ^^ e ^ fl 
185°C; npoH3BoncTBO cpnpMH Sigma (CliiAj, 
T axxe npHOTHH ana fiHOfloraneacHX 

- ElepcyawpaT aMMOHHa: (NH4) 02U8 
MOJi-Macca 228.19; 6ecuBerHK.e n*ociaie x P h- 
crsjiJibi; xewnepaTypa paspymeHHs 120 U 
npoH3BOflCTBO <pH P MU Sigma (C1I1A); 

- nepexHCb BO fl opo fl a: H2O2 - mo*. Macca 
34 0- 6ecuBerHaa xHaxocrb, njiorHOcrb n P H 
0-C '-1,465; t iwaB^eHHa -0,89*C; nponsBon- 
ctbo (piipMU Sigma (C111A); 
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AxpujiaMMfl h MeTMJieH-6HC-aKpHJiaMHfl 6e- 
pyr npjiroAHWMH j\nn 6HOJiorH*iecxHX uejieii h 

He Tpe6yK>mHMH AOHOJIHHTeJlbHOH OMHCTXH. 

Bony o^nmaioT 6nziHCTHJuiHpoBaHneM h 
3aTeM noflBepraiOT 3JiexTpojiH3y, KaK onncaHO 
b "MeTOflHMecKHx yxa3aHHflX no npHroTOB/ie- 

HHK) 3JieKTpOXHMHMeCKHX aXTHBHpOBaHHHX 

pacrBopoB (HeHTpaju>HMH aHajiHT), BHpa6a-ra- 
BaeMUx b ycraHOBKe CT3JI-4M-60-01, ana 
uejiew npeflcrepHJiH3auHOHHOH ohhctxh h 
CTepHJiH3auHH M , M., 1993 r. 

Tejib nojiy^aioT cne^yiomHM o6pa30M. 

JljlX npHrOTOBJieHHS peaxuH OHHOH CMeCH 

6epyT 6HflHCTHJurapoBaHHyK) BOAy, noABepray- 
Tyio 3 ji e KTpo jih 3y npH Hanpa^eHHH 220B h 
cane TOKa 6A h HMeiomyio pH nocne o6pa6oTXH 

3JieKTD0JlH30M 9,0-9,5. rOTOBflT BOflHHH paC- 

tbop axpHJiaMHfla h MCTHJieH-6HC-axpHJiaMiwa, 

B3flTHX B MaCCX)BOM COOTH OB3 CHHB flpyr C 

flpyroM 100:0,5-5,0, npa stom o6maa Macca 
hcxoahhx MOHOMepoB b pacTBope COCTaBJlfleT 
1,0-8,0%. BapbHpya xojiHHecrso hcxoahmx 
mohom epoB b cMecH, nojryMaiOT rem pa3jnnmoH 

miOTHOCTH H 3JiaCTH 1 IHOCTH. B n O Jiy M eHHMH 
paCTBQP BBOflflT HHHAHaTOpbl nojraMepH3auHH 
nepexHCb BOAopoAa b xojiHMecrBe 0,1-0,3 
Mac. % hjih nepcyjn4)ax aMMOHM b KOjnrqecrBe 
0,0006-0,03 Mac. % hjih hx cMecb b jiio6om 
cooTHOineHHH b xoOTMecrBe, He npeBMmaiomeM 
cyMMy hx MaxcHMajibHMX 3HaieHHH. roTOByio 
peaxupoinryK) CMecb cfcmibTpyioT Mepe3 6axTe- 
pHnHHHwe nojiHMepHwe (£iuibTpbi Mapxn F8273 
c pasMepoM nop 0,45mm CA/CN, npoH3BOAH- 
Tejn> Sigma (CII1A) h b Toxe a3ora paaraBaioT 

HO CTeXJlflHHMM (}3JiaXOHaM B Heo6xOflHMOM 

ofoeMe. OjiaxoHH repMerHMHO ynaxoBUBaiOT h 
noMemaiOT Ha HHxy6au*no npH 1 = 20-90°C b 
TeMeHae 2-24 MacoB, a 3aTeM noBbiinajOT 
TeMnepaTypy ao 100-105°C C h HHxy6npyK>T 
eme 2-4 naca. 

Ilpn HajmMHH b HHKy6auHOHHOH cpeAe 
nepexHCH BOAopoaa noaieAHsa npeBpamaercfl 

B BOAy n 030H, XOTOpMH CTepHJlH3yeT 

xoHeTOMH npoAyxT. OflHaxo am BaaeacBOCTH 
nojryMeHHHH rejib CTepHJiH3yioT aBTOXJiaBHpo- 
BaHneM (t = 120°C, p = 1,2 am) b TeMerae 
30 MHHyr. 

Bbum npoBepeHH aieAyiomHe xapaxTepn- 
cthxh nojiyweHHoro MaTepnajia: noxa3aTe^b 
npejiOMJiemiH (no MeTOflHxe, onncaHHOH b 
"IlpaxTHxyMe no <})H3HMecxoH xhmhh", M., 
1974 r M crp.86-97); 

pH, ypoBenb nepMaHranaTHOH oxhcjihcmo- 
cth - no MeroflHxaM, npwBeAeHHHM b xHwre 
"MeroflMMecxHe yxasaHHfl no caHHTapHO-rara- 
eHHMecxoH oueHxe pe3HHOBbix h jiaTexcHbix 
H3fle^Hii MeAHUHHCxoro Ha3HaMeHHa'\ M., 1988 
r., c. 18, 19; 



YpoBeHb GpoMHpyeMocTH - no MeTOAHxe, 
onHcaHHoii b "C6opHHxe pyxoBOAHmnx Mero- 
AH^ecxHX MaTepwajiOB no ToxcHXdJiorwMecxHM 
HCCJieAOBaHHSM nojiHMepHbix MaTepwajiOB h 
H3fle/IHH Ha HX OCHOBe MeAHUHHCxoro Ha3Ha- 
MeHHfl", M. M3 CGCP, 1987 r., crp. 27-29; 

CoAepacaHHe m oh om epoB axpnjiaMHfla h 
MeTHJieH-6HC-axpHJiaMHAa - no MeTOAHxe, 
n pHB eA eHH oh b "C6opHHxe pyxoBOAflmnx Me- 
TOAHMecxHX MaTepnajiOB no roxcHxojiorHMe- 
cxhm hccji eAOB a hhhm nojiHMepHHX MaTepnajiOB 

H H3AeJIHH Ha HX OCHOBe M eAHUHH CKOTO 

Ha3HaMeHHfl M , M. M3 CCCP, 1987 r., c 18-25. 

nojiyneHHbiH MaTepnaji HMeeT aiezryion^He 
(J)H3HXO-XHMHMeCXHe xapaxTepHCTHKHi 

BHemHHH BHA BeCUBCTHblH 

rem> 

IloKa3aTejn> npe^OMneHHfl 1,328-1,360 
rbiOTHOCTb 0,9 -1,2 

t/cm 

pH 6,9-8,5 

CoAep^Kame m ohom epoB axpH- 

jiaHHAa OTcyTCTBVKrr 

CoAep^caHHe mohomcdob mcth- 

jieH-6nc-axpHJiaMHAa OrcyTCTByiOT 

YpoBeHb nepMaHraHaTHOH oxhc- 

JLfleMOCTH 0,2 -1,0 

mtO/ji 

YpoBeHb 6poMHpyeMOCTH He Bbrme 

3,0 mtBt/ji 

Bbura npoBeAenbi caHHTapno-xmcHqecxHe 
HcnbrraHHfl npezviaraeMoro MaTepnajia b HayM- 
HO-HccjieAOBaTejibcxoM HHCTHTyTe Pe3HHO-jia- 

TexCHMX H3ACJIHH (HMHP) , 

TOKCHxojioniMecKHe h naTOMop4>oJiorHMecKHe 
HcaieAOBaHHfl b Mockobcxoh mca. axaAeMHH 
hm. M.M.CeMeHOBa h bo Bccdocchhcxom 
HayHHO-HCCJieAOBaTerabcxoM HHCTHTyTe Hcnbrra- 
hhh M£A- TexHHXH (BHMMHMT) no nporpaM- 
Me, pa3pa6oTaHHOH BHHHHMT. HcrEbrraHHflMH 
ycraHOBJieHO, mto npeAJiaraeMHH mix njiacTHKH 
matkhx TxaHen MaTepnaji He BU3biBaeT 
TxaHeBOH peaxuHH, He BM3HBaeT cchch6hjih- 
3auHH opraHH3Ma, He ABjiseTca MyTareHHHM, 
ne BW3biBaeT AHcrpo<J)HqecxHx h HexporHMe- 

CXHX H3M£HeHHH H peXOMeHAOB3H AJIfl 3HAO0- 
pOTe3HDOBaHHfl H XOHTypHOH njiacraxH <3axji. 

N 3, Otmct) 

nojiy^eHHe npeAJiaraeMoro MaTepnajia npn- 
BeAeHO b cjieAyion^HX npHMepax xoHxpeTHoro 
BbinojiHeHHfl: 

TlpHMep 1 

fljisi noAyMeHHH rejia 6pajra 400 mji 
6HAHCTHjiJ3HpoBaHHoii BOflH, o6pa6oraHHOH 
3jiexTpojiH30M npn HanpaaceHHH 220B h cwjie 
Toxa 6A, xax onwcaHo b "MeTOAHMecxHX 
yxa3aHH^x no npHrbTOBJieHHK) sjiexTpoxHMHMe- 

CXHX aXTHBHpOBaHHHX paCTBOpOB (HCHTpaJlb- 

huh aHajiHT), Bupa6aTbiBaeMHx b ycraHOBxe 
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Coflep»aHMe m oh om epoB mcth- 

jich-6hc- axpHjiaMHfla OTcyTCTByioT 

YpoBeHb nepMaHraHaraoM oxhc- 

jiaeMOCTH 0,2 mtO/ji 

YpoBeHb 6 pOM h py cm octh 0,05 MrBr/ji 

IlojiyMeHHWH MaTepnaji 6hji Hcnojib30BaH 
jxjis ruiacTHKH HxpoHoacHOH MbinnuH. Tejib b 
KOjmMecTBe 150 r Ha oany MHnmy HMiinaHTH- 
poBdH 6ojii>hoh C, 47 JieT. OnepauHfl no 
BBeaeHHio npefljiaraeMoro Maxepnajia npoBeneHa 
20 Mas 1 995 r. EojibHaa Ha6jnoAajiacb b 
nocneonepauHOHHOM nepnoAe b TeneHHe 12 
MecaneB c nepHOOTMecxHMH ocMOTpaMH pa3 b 
TpH MecHna. Ha6jnoaeHHe noKa3ajio, mto 

BOCnaJlHTeJIbHHX 5IBJI6HHH H OTeXOB He Ha6jIK>- 

AanocB. 

KocMeTH^ecxHH sqbc^exT namieHTKa on,eHH- 
BaeT K3K xoponniH. 
IlpHMep 4 

JXjisl nojry^eHHii rejm 6pann 400 mji 

6lUfH CTHJ1 JIHpOB 3 HH OH BOflH, o6pa6oTaHHOH 

3jieKTpojiH30M (xax onucaHO b npHMepe 1) H 
HMeiomeH pH 9,5, h pacTBopsjm b Hen 16 r 
aicpHJiaMHaa h 0,064 r MeTHjieH-6HC-axpHJia- 
MH^a. 3aTeM b hcxoahhh pacrBop bhochjih 0,02 
r nepcyjib4)aTa smmohhs h 1 mji 30%-hoh 
nepexnoa BOAopoaa. IlojiyMeHHyio CMecb <J)HJib- 
TpoBajm, xax omicaHO b npHMepe 1, h b -roxe 
a30Ta pa3JiHBajiH no 100 mji no ctckjishhhm 
(JuiaxoHaM. OjiaxoHu repMeraMHO ynaxoBbraajiH 
h noMemajra Ha HHxy6auHio npn t 50° C b 
TeMeHHe 16 MacoB, a saTeM noBbimajiH 
TeMnepaTypy ao 105°C h HHxy6npoBajiH em,e 
2 Maca. 

n o jiyM eHHHH rejib CTepnJin30Bajm aBTOKJia- 
BHpoBaHH cm , xax onucaHO b npHMepe 1. 
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TloJiyM eHHHH MaTepHaji mmcji cjieAyromwe 
cj3M3Hxo-xHMHMecxHe xapaxTepHCTHXH: 
BHenrHHii bha EecuBeTHbiH 

rejib 

noxa3aTejib npejiOMJieHHA 1,348 
pH 7,8 
ITnoTHOCTb 1,0 r/cM 

CoAepacaHHe MOHOMepoB axpn- 
jiaMHAa . OTcyTCTByioT 

CoAepxaHne MOHOMepoB mcth- 
jieH-6HC-axpnJiaMHAa OTcy tctb y kjt 

YpoBeHb nepMaHraHaTHOH oxhc- 
jLfleMOCTH 0,3 miO/ji 

YpoBeHb 6poMHpyeMOCTH 0,12 mtBt/ji 

nojiyMeHHbiH MaTepHaji 6bui BBeAeH 6cuib- 
hoh III -OB oh, 26 jieT., bmccto chjjhxohoboid 
npcrre3a oreMecTBeHHoro npoH3BOACTBa, koto- 
pbrii 3 rofla TOMy Ha3aA 6hji Hcnojib30BaH ajia 
npoBefleHKfl nepBHMHOH ruiacTHKH rpyAH h 
xoropbiH yace Mepe3 7 MeameB nooie onepannH 
BH3Baji <J)H6po3 o6enx moaomhmx 3Kejie3. 
Onepauns no yAajieHmo aajraxoHOBbix npoxe- 
30B c orxpHTOH xancyjioroMHeH H c crrcpoMeH- 
hhm BBeAeHHeM no 180 r b xaamyio acejie3y 
nojiyneHHoro MaTepnajia npoBeAeHa 14.10.1995 
r. Hepe3 3 Meama 6wjio bbcacho eme no 100 
r Taxoro ace rejifl. Bojibnaa Ha6jnoAaeTCs b 
nocjieonepauHOHHOM nepHOAe b TeMeme 7 
MecaneB c ocMOTpaMH oahh pa 3 b txbsl Mecsua. 
PeuHAHBa (J>H6po3a HeT. KocMexH^ecxHH acjn 
4)exT nanjaeHTxa oueHHBaer xax xoponmn. 

TaxHM o6pa30M, npHBeAeHHwe npHMepw 
xoHxperaoro BbinojiseHHS noflTBepamaiOT njxj- 
croTy npezyiaraeMoro cnoco6a, B03M02KH0CTb 
nojryMeHHfl npezuiaraeMoro MaTepnajia h bo3- 
MoatHocxb ero Hcnojn>30BaHHfl jpia njiacraxH 

MHTKJiX TXaHeM. 



OOPMYJIA H30BPETEHH3I 



1. Cnoco6 nojiy^eHHja rejieo6pa3Horo MaTe- 
pwajia AJifl njiacTHXH ustkox TxaHea nyTeM 
conojiHMepH3auHH axpHJiaMHAa h MerHJi-6HC- 
axpHJiaMHAa b boahoh AncnepcHOH cpeAe b 
n pwcy tctb hh nepoxcHAHoro HHHUHaTopa noji- 
MMepHsauHH c BHAep^xoii bo BpeMeHH peax- 
uhohhoh CMecH AJi5i cinHB kh conojiHMepa, 
omjiuHaBOU^uucsi tcm, mto cono;iHMepH3auHio 
BeAyT npH HHxy6auHH peaxunoHHOH cmcch npn 
t = 20 - 90°C b TeMemie 2 - .24 m h 3aTeM 
npw t = 100 - 105°C b TeMeHne 2 -4 m, npn 
3tom b xaMecTBe HHHUHaTopa conoJiHMepH3a- 
uhh 6epyr nepcyjiwfcaT 3mmohhs h/hjih 
nepexHCb BOAopoAa b xojiHMecrBe He 6ojiee 0,3 



Mac.%, a b xaMecrBe boahoh cpeflH - BOAy, 
noABeprayTyK) 3jiexTpojiH3y, npn hcxoahom 
cooTHomeHHM xoMnoHeHTOB axpnjiaMHAa h 
m eTHJi eH -6hc- ax pHJi a MHAa 100 : 0,5 - 5,0 Mac.M. 

2. Cnoco6 no n.l, omjiunaiou^uuca tcm, 
mto 6epyT nepcyjib(J)aTa smmohhs b xojiHMecTBe 
0,0006 - 0,03 Mac.%. 

3. Cnoco6 no n.l, omjiunaiou^uucsi tcm, 
mto 6epyT nepexwcH BOAopoAa b xo/iHMecrBe 
0,1 - 0,3 Mac.%. 



